Introduction
Recently, soil reinforcement used for improving the stability, increasing the resistance or bearing capacity of the construction material are widely experienced by researchers (Wei et al. 2015 , Ghazavi and Roustaie 2010 , Akbulut et al. 2007 . Different kinds of soil materials; clayey soil and silty soil are studied in different ways previously. Soil properties have great importance not only for reinforcement properties but also for agricultural applications. It is well known that there is a correlation between soil type and fertility. Additions, marble dust or waste tire, chosen for reinforcing the soil materials obtained from different regions attracts 216 sandstone, silt-clay layers and gypsum-limestone band. The upper sedimentary unit has high clay content (Yarbaşı 2016 ). These regional properties will have important effects on both agricultural and reinforcement applications. In order to detect paramagnetic properties, we have used EPR (electron paramagnetic resonance) technique, that helps us to identify quantum systems with unpaired electron in the presence of an external magnetic field by using the microwave region of the electromagnetic spectrum. In the geological sciences, EPR is comparatively unrecognized while it has been applied in the fields of determinative mineralogy (Marfunin 1964) . EPR is used as an instrumental tool in geology for the detection of certain ionic species in minerals and rocks. EPR also has advantages because of having an important property: less than 0.5 g of the sample (solid, liquid, or powder) required for analysis (Cubitt 1979) . Additionally, we have carried out XRD (X-ray diffraction) study to make qualitative analysis of materials. XRD is a considerable method to get information about the crystallographic structure and chemical composition of any crystalline material. For surface morphology, we have used SEM (scanning electron microscope) method. Also, EDS (energy dispersive spectroscopy) has been preferred to see the elemental compositions. While reinforced materials (clay and silty sand) were studied many times before for different purposes as mentioned above, spectroscopic analysis of these regional materials have not been carried out. To our knowledge, magnetic and structural properties, crystalline nature of these regional unreinforced and reinforced materials have not been studied before. Therefore, a comprehensive analysis of these samples which is important both for agricultural applications and reinforcement features will be helpful to address this lack.
Experimental

Sample Preparation
In this study, clay and silty sand samples were obtained from Oligocene old sediments, 0.50 m depth from the surface, in the western part of Oltu (Erzurum). The clay floor brought to the laboratory environment was dried at 105±5˚C for 24 hours. The cured granules were milled at 2000 cycles in the device Angeles. Waste tire fragments which constitute the second most important component of the work, were taken from Erzurum industry region. Obtained shredded waste tire pieces (1.18 mm, 2.00 mm and 3.15 mm) were shaked in the sieve machine. Marble dust was obtained from Afyon region by polishing, scraping and carving operations of the marbles. In order to remove the coarse particles in the dry marble dust, 0.125 mm sieve was used.
Instrumentation
EPR experiments were performed at room temperature by using an X-band JEOL JESFA-300 EPR spectrometer with 100 kHz modulation field and 9.23 GHz frequency. The XRD patterns of alloy samples were recorded by JEOL D8 ADVANCE XRD spectrometer, which was operated at 40 kV and 40 mA with a scanning speed of 2.5° min −1 . Cu-Kα radiation of wavelength λ = 1.54060 Å was used and data were taken for the 2θ range of 20 -80°.
In SEM technique, an electron gun with thermoionic emision is usually used for producing electron. The signals composed as a result of the interaction between incident electron beam and sample give us different information about the specimen. The scanning electron microscope images of powders were measured by JEOL JSM-6610 SEM Spectrometer. Also, EDS analysis of the samples were performed.
Results and Discussion
EPR Analysis
The recorded EPR spectra for red and green clays, silty sand, waste tire, marble dust samples have been investigated at room temperature. The obtained g-factor of the EPR lines have been calculated from the equation
with H the magnetic field, υ the microwave frequency, h the planck constant and β the electron bohr magneton.
As seen in Figure 1A , EPR spectrum recorded for green clay has given two kinds of signals with g values of 4.392 and 2.013. The signal of g = 4.392 has been attributed to iron center. The resonance at g ≈ 4.3 corresponds to highspin isolated Fe +3 in the glassy matrix (Aygun and Aygun 2016). We have seen EPR lines with g = 2.013 assigned as Mn (I = 5/2) six hyperfine lines (g ≈ 2.00) (Yarbasi et al. 2011) . We are also able to see the forbidden transition lines (five weak doublets) of Mn (∆m I = ± 1) between main six peaks (Bennur et al. 2001 ). In Figure 1B , for red clay two EPR signals have been obtained with g values of 4.388 and 2.00. These values have been assigned as Fe center and Mn sextet. For marble dust, we have observed Mn sextet with g = 2.012 and forbidden transition lines (five weak doublets) given by Figure 1C . EPR spectrum given in Figure 1D has shown a singlet with g value of 2.002 defined as Mn 4+ 218 SiO 2 compositions centered at ≈ 22.5˚, 29˚ and 48˚ (Ferreira et al. 2015 , Yang et al. 2009 ). In Figure 5A -D, we have seen given elemental and oxide peaks for green and red clays with marble dust, with and without waste tire. For silty sand and its doped forms have been given in Figure 6 . Intense calcite peaks (≈ 29˚, 39˚, 43˚) have been obtained from XRD patterns (Rahman et al. 2013) . Except for silty sand with waste tire and marble dust, XRD spectra for all samples have showed Ti and TiO 2 peaks centered at ≈ 27˚, 36˚, 38˚, 40˚, 44˚, 48˚, 65˚ (Fisli et al. 2017 , Lu et al. 2011 ). All XRD peaks gives us chance to evaluate the samples in crystalline nature.
EDS Analysis
Room temperature EDS measurements of clays, silty sand, marble dust and waste tire have been carried out in order to determine the elemental compositions and obtained results are given in Figures 7-9. As seen from EDS results, the components with weight % of all samples are in good agreement with XRD and EPR results.
SEM Analysis
In SEM analysis, secondary electrons (SE, inelastic scattering) are used for determining sample morphology (Stoyanova et al. 2000) . In Figure 2A , we have observed Mn sextet with g = 2.009 and ferric center signal with g = 4.357 for green clay with %5 marble dust and waste tire, but while Mn peaks with a g value of 2.020 have been seen, iron center has been vanished for green clay with only marble dust as shown in Figure 2C . For red clay sample with marble dust and waste tire/without waste tire have given signals with g = 4.382 / 4.385 respectively (Figures 2B, D) . In Figure 3 , for silty sand samples with/without additives, EPR spectra have given both iron center and Mn six hyperfines. All these iron centers can be attributed to Fe +3 ion (Aygun and Aygun 2016).
XRD Analysis
As given by Figure 4 , XRD study of green clay, red clay, marble dust and waste tire have been carried out at room temperature. For all samples, we are able to see the main ferric peaks assigned as Fe 3 O 4 , Fe 2 O 3 , FeAl or Fe with 2θ ≈ 19˚, 20˚, 30˚, 35˚, 37˚, 39˚, 49˚, 63˚ (Musolino 2010 , Shu and Wang 2009 , Senderowski 2014 , Li et al. 2016 ). These centers are also observed in EPR spectra. In Figure 4 , it is seen that Mn peaks located at ≈ 29˚, 39.5˚, 43.5˚ and 57.5˚ (Sun et al. 2013 , Zhang et al. 2012 ) also given by EPR spectra. For all kinds of samples, we can observe silicon and in other samples. For all investigated materials, we are able to see the paramagnetic feature. But there is no observed significant difference between unreinforced and reinforced samples. With the help of SEM images, we are able to see the surface features and morphology of the specimens. All kinds of samples have shown microcrystalline property. EDS results gives us the elemental compositions of the samples. This data is in good agreement with the other experimental results in limitations of device sensitivity. From XRD patterns, it is concluded that the crystalline structure of all samples is observed with sharp and intense peaks. These coherent results of the spectroscopic methods give us chance to make a comprehensive analysis of these unreinforced-reinforced materials which can be used in different reinforcement and construction applications. Thus, with the help of these results, the lack of literature about the regional samples are fulfilled. 
Conclusions
In this paper, clay types and silty sand samples from Oltu/ Erzurum region reinforced with reinforcement materials (waste tire and marble dust) have been studied by using spectroscopic techniques in order to see the magnetic and structural properties. Except for marble dust, waste tire and green clay+marble dust samples, for all samples we have obtained an EPR singlet corresponds to Fe 3+ ion and Mn 2+ sextet lines with forbidden transitions in EPR spectra. EPR spectrum for waste tire gives us a signal with g=2.002 attributed to Mn 4+ as a different property that was not seen 
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